The soil was air-dried, ground, and passed through a 2-mm sieve. The particle size measurements and cation exchange capacity were analysed for <2-mm samples at the Soil Testing Laboratory at the University of Delaware. Particle size distribution was determined using the hydrometer method with a standard hydrometer (ATSM152H); cation exchange capacity (CEC) was determined by a method described by Sumner and Miller (1996) [1]
isotherm of N 2 at 77 K, and the BET equation was applied to the data in the p/p 0 range of 0.05 to 0.30 (11 point BET). [5] 
Soil clay mineralogy characterisation by X-ray diffraction (XRD)
XRD analyses were conducted on the clay fractions. Clay samples were oriented and mounted on glass slides with the following standard treatment: Mg saturation, Mg-glycerol saturation, K saturation and heat treatment of K-saturated samples at 300 and 550 °C. [3] XRD analyses were made with a Rigaku D/Max 2200 diffractometer producing Cu K α radiation with a wavelength of 0.154 nm. The scan range was from 5 to 35° with a step size of 0.05°. The mineral identification and semiquantitative estimates of clay mineral compositions were made according to the XRD parameters of common soil minerals. [3] Principle component analysis (PCA)
Significant components were determined based on observations of the eigenvalues, eigenimage and eigenspectra. [6] The first few eigenvalues decrease rapidly as they measure increasingly subtle variations in spectral signature. One then enters a regime where there is a slow decrease in the eigenvalues associated with successive components of noise. The correct number of reduced components is approximately at the 'knee' of the eigenvalue plot. Examination of the quality of the reproduction of an experimental spectrum is based on using eigenspectra. Evaluation of the eigenimages is conducted to see if there appears to be significant structure present, or if only random pixel-to-pixel variations appear. 
